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1
GOLFK PUTTER HEAD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a golf club putter head. In
particular, the present mnvention relates to a golf putter head
that will impart both desired linear and angular momentum
components in order to move a golf ball along 1ts intended and
desired path.

2. Prior Art

Various traditional, conventional putters have a head with a
tew degrees of loft (or slight angle). FIG. 1 illustrates a
diagrammatic view of a traditional prior art putter 10 with a
positive loft angle, o, and with a center of mass (or gravity) as
illustrated by dashed line 12 below the center of mass of the
ball. Upon impact of the golf putter head with the ball, these
factors cause the ball to lift slightly (as shown by arrow 14 at
an angle, [, with the horizontal axis) and backspin slightly
upon 1nitial impact at an angular velocity of w. This encour-
ages the ball to lift and then bounce and skid before rotating
in the opposite, normal direction as shown by the ball in a
series of positions 1n FIG. 2. The ball will sequentially rotate
counter clockwise, lift from the ground, land back on the
ground, bounce, skid and then roll clockwise.

Various putter designs have been proposed in the past.
Spalding (U.S. Pat. No. 5,620,381) discloses a golf putter
which imparts top spin to a ball. A removable putting face
insert has angled leg portions extending at an angle upward
and outward. The Spalding putter discloses striking the ball
above the center line with a negative loit angle which ditfers
from the proposed invention as will be described 1n detail
herein.

Frame (U.S. Pat. No. 7,278,926) discloses a putter head
including an 1nsert to promote transier of top spin in order to
improve control. The mnsert may be removably mounted. The
Frame putter head utilizes a plurality of beams and does not
disclose or teach blades. As will be described herein, the
present invention employs a plurality of blades on the putter
face terminating 1n narrow tips.

Rife (U.S. Pat. No. 5,618,239) discloses a goli putter head
with a grooved face configuration.

There remains aneed for a golf putter face to impart desired
linear and angular momentum components to improve the
elficiency and accuracy of a golf putt.

It1s, therefore, a principal object and purpose of the present
invention to provide a golf club putter head to enable a golfer
to impart both linear and angular momentum components that
will roll a golf ball along 1ts intended path.

It 1s a further object and purpose of the present invention to
provide a golf club putter head to allow a golier to use skill to
roll a ball to the hole while decreasing random 1rregularities

on the angular rolling momentum of the ball caused by the
ground beneath the grass.

SUMMARY OF THE INVENTION

The present invention 1s directed to a golf putter head
having a putting face with a positive loit angle which diverges
from vertical to the putter head base.

A putting face 1s formed from a plurality of substantially
parallel blades. The blades are arranged 1n a contiguous fash-
ion 1n a preferred embodiment. The plurality of the blades are
bonded in a cartridge and recerved 1n a recess 1n the golf putter

body.
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Each of the blades 1s arrayed at a downward angle with
respect to the base of the body rather than parallel to the base

of the body.

Each of the blades extends towards the putting face and
narrows 1n width as 1t extends towards the putting face termi-
nating in a narrow point or tip. Each of the blades 1s flexible at
its narrow t1p so that when the golf putter head 1s brought into
contact with the ball, the blades are caused to flex. Accord-
ingly, the tips of the blades impart an upward spring force
upon i1mpact with the golf ball. The spring force may be
customized as a function of material elasticity and blade
geomeltry.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1llustrates a diagrammatic view of a prior art putter;

FI1G. 2 illustrates a diagrammatic view of the prior art putter
shown in FI1G. 1 with a sequential view of a golf ball during 1ts
movement;

FIG. 3 illustrates a diagrammatic view of a golf putter head
constructed 1n accordance with the present invention;

FIG. 4 1llustrates one of the blades of the golf putter head as
seen 1n FIG. 3 apart from the putter head;

FIG. 5 1llustrates a chart showing impulses on a golf ball at
rest with the chart to the right showing impulse momentum
alter impact; and

FIG. 6 1llustrates a chart showing force versus time 1llus-
trating how the impulses can be estimated by assuming linear
behavior over duration of the impulse.

DETAILED DESCRIPTION OF THE PR.
EMBODIMENTS

L1
=]

ERRED

The embodiments discussed herein are merely illustrative
ol specific manners 1n which to make and use the invention
and are not to be iterpreted as limiting the scope of the
instant mvention.

While the invention has been described with a certain
degree of particularity, it 1s to be noted that many modifica-
tions may be made 1n the details of the mnvention’s construc-
tion and the arrangement of 1ts components without departing
from the spirit and scope of this disclosure. It 1s understood
that the invention 1s not limited to the embodiments set forth
herein for purposes of exemplification.

Referring to the drawings in detail, FIG. 3 illustrates a
preferred embodiment of a golf putter head 20 constructed in
accordance with a preferred embodiment of the present
invention.

A golf ball 30 having a center of mass 32 1s shown resting
on the ground, such as on a golf course putting green 34.

The goliputter head 20 1s shown 1n cross section for ease of
comprehension and includes a body 22 having a putter head
base 24. Extending from the golf putter body 22 1s a shait 26
which terminates 1n a grip (not shown).

The golf putter head 20 also includes a putting face, the
front of which 1s illustrated by dashed line 36. The putting
face 36 has a positive loft angle which diverges from vertical
(1llustrated by dashed line 38) to the putter head base 24. The
loit angle may range from 2° to 5°, with a preferred range of
3°1t0 4°. The arrows 28 illustrates a conventional loit angle of
3° to 4°.

The putting face 36 1s formed from a plurality of substan-
tially parallel blades 40. The blades are arranged 1n a contigu-
ous fashion 1n a preferred embodiment although they may be
spaced from each other. The blades are most likely made from
an engineering metal alloy, which could include without limi-
tation steel, carbide, nickel, cobalt, tungsten, or a combina-
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tion of these and/or other alloys. In the present embodiment,

a recess 1s provided into the golf putter body 22 to receive the
plurality of blades 40. The blades may be bonded together to
form a cartridge and bonded or otherwise secured to the golf
putter body 22. The blades are arrayed at a downward angle 5
with respect to the base of the body 22 rather than parallel to
the base of the body 22.

In the event that the blade tips are susceptible to damage,
the blades may be retained 1n a replaceable cartridge so that
replacement of the cartridge and accompanying blades 1s 10
possible.

One of the blades 40 1s shown 1n FIG. 4 apart from the golf
putter head 20 for clarity and ease of comprehension. Each of
the blades 40 extends toward the putting face 36 and narrows
in width as it extends toward the putting face that 1s shown at 15
42. Each of the blades 40 terminates in a narrow tip 44. Each
of the blades 40 1s tlexible at its tip 44. As the golf putter head
20 1s brought into contact with the ball 30, the blades 40 are
caused to tlex as shown by dashed line 46. The tips 44 of the
blades 40 impart a spring force, shown by arrow 48, upon 20
impact with the golf ball. Accordingly, the spring force may
be customized as a function of the blade material and geom-
etry.

A golier will use the present golf putter on a golf course
green. When a golf ball lies on a green, the golfer visualizes a 25
path and a speed that will take the ball directly to the hole. The
golfer then uses his/her skill to putt the ball and cause 1t to roll
along that path with the intended speed.

There are two dynamic factors that work together to keep a
golf ball rolling along an intended path: linear momentum 30
and angular momentum. The center of mass of the ball moves
along 1ts line, but the ball also spins around an axis perpen-
dicular to its line as 1t rolls. The linear movement causes linear
momentum and the rotation causes angular momentum. The
angular momentum associated with rolling helps to keep the 35
ball moving along its line, much like a rolling bicycle wheel
keeps 1ts rider stable and upright.

But when the ball 1s sitting on a green 1t tends to settle into
the blades of grass. Therefore, many putters have a positive
loit angle that 1s required to lift the ball gently out of the grass 40
and thus send 1t along 1ts path.

Unfortunately, the positive loft angle of a conventional
putter face causes 1t to contact the ball below its center of
mass, causing the ball to rotate backwards (backspin) as it
goes airborne along 1ts intended path. It only gains angular 45
momentum for rolling through skidding and bouncing con-
tact with the irregular surface of the green. Thus, the golier
can only use his/her skill to give the ball its linear momentum.
He/she 1s at the mercy of the terrain of the putting surface for
the ball’s angular momentum. Furthermore, skidding and 50
bouncing also creates inconsistencies in the speed of a putt
due to factors affecting friction, such as moisture content and
cut of the grass.

The present invention takes advantage of the dynamic prin-
ciples of “1mpulse and momentum” to enable the golfer to use 55
his/her skill to impart both the linear and angular momentum
components that will move the ball in a smoothly rolling
fashion along its intended path. The putter of the present
invention has a conventional loft angle of o« (on the order
01)3-4° to liit a ball gently from the green, and start 1t moving 60
along its path. But the impulse vector from the contact with
the putter’s unique face 1s designed to occur at a greater angle,

0, thus 1mparting airborne forward rotation (overspin) to
match that of a rolling ball. For a ball of radius R to move in
this manner with a horizontal velocity component of Vh, its 65
angular velocity 1s @=Vh/R. This i1s illustrated with the prin-
ciple of impulse and momentum 1n the FIG. 5. The left chart

4

in FIG. 5 shows the impulses on a ball at rest while the right
chart in FIG. § shows the momentum after impact.

When a golf ball at rest on the green 1s impacted by the
putter of the present invention, an impulse vector, F 1s
generated at an angle 0 as shown 1n a direction above the
ball’s center of mass. The 1impact force, F, occurs below the
centroid of the ball due to the loft angle, ., of the putter face,
but the force occurs over a period of time, At. When the force
versus time 1s integrated, an impulse 1s computed, Ft, parallel
to F. During this time period, two other forces act on the ball:
its weight, W and the contact force with the ground, N. These
can also be integrated over time to compute the contribution
of their impulses, W_and N..

FIG. 6 illustrates how the impulses can be estimated by
assuming linear behavior over the duration of the impulse.

The result of the impulse 1s the ball moving with a velocity
ol V, and an angular velocity, w. Multiplying these quantities
by the mass, m, and moment of inertia, I, of the ball, respec-
tively, produces the linear momentum, mV, and the angular
momentum, Im, as shown 1n FIG. 5. The linear momentum
can be decomposed 1nto its horizontal and vertical compo-
nents, mVh and mVv, as shown (where Vh=V cos [ and
Vv=V sin p). A ball purely rolling would have an angular
velocity equal to VIWR, where R 1s the radius of the golf ball.
The moment of nertia for a sphere of mass m 1s given by:

2
[ = gmfe?

Using these definitions, the linear and angular impact/
momentum equations illustrated in FIG. 5 are given by:

F,cos O=mVcos p

. osmO+N~-W,=mV sin p

Vcosfs

F,R(sinfcosa — cosfsine) = fw =1

These equations, with the definitions of the impulses 1n
FIG. 6, can be used to compute the equation for 0, the direc-
tion of the impulse force that causes over spin at a rate that
corresponds to pure rolling:

For example, a 3° loft angle gives 0=24.4° and a 4° loft
angle gives 0=25.2°. This gives the geometry information
needed to design the onentation and stifiness characteristics
of the blades on the face of the putter (approximately 70°-90°
to the angle 0). Accordingly, the present invention provides a
customizable coellicient of restitution.

With this putter face geometry, the golier now provides all
of the kinetic energy components to the ball, both the linear
and angular that are responsible for keeping the ball on 1ts
intended line. The golier can now use his or her skill to roll the
ball to the hole and no longer must rely on the random irregu-
larities of the ground beneath the neatly mowed grass to
provide the angular rolling momentum to the ball.

Whereas, the present invention has been described 1n rela-
tion to the drawings attached hereto, 1t should be understood
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that other and further modifications, apart from those shown
or suggested herein, may be made within the spirit and scope
of this mnvention.

What is claimed 1s:

1. A golf putter head which comprises:

a putting face having a positive loft angle diverging from

vertical to a putter head base;

said putting face formed from a plurality of substantially

parallel blades, each of said blades contiguous with each
other wherein said blades are arrayed at a downward
angle;

cach of said blades narrowing in width towards said putting,

face and terminating 1n a narrow tip; and

cach of said blades flexibly resilient at its tip.

2. A golf putter head as set forth in claim 1 wherein said
putting face loft angle 1s between 2 and 5 degrees.

3. A golf putter head as set forth in claim 2 wherein said
putting face loft angle 1s between 3 and 4 degrees.

4. A golf putter head as set forth in claim 1 wherein said
plurality of blades are adhesively bonded to said putter head
base.

5. A golf putter head as set forth in claim 1 wherein said
plurality of blades 1s received 1n a recess 1n said putter head
base.

6. A golf putter head as set forth 1n claim 1 wherein said
plurality of blades 1s retained 1n a replaceable cartridge.

7. A golf putter head as set forth in claim 1 wherein said
putting face has a customizable coellicient of restitution.

8. A golf putter head as set forth in claim 7 wherein said
plurality of blades 1s retained in a replaceable cartridge.

9. A golf putter head which comprises:

a putting face having a positive loft angle diverging from

vertical to a putter head base;

said putting face formed from a plurality of substantially

parallel blades, each of said blades contiguous with each
other wherein said blades are arrayed at a downward
angle;

cach of said blades narrowing in width towards said putting,

face and terminating 1n a narrow tip; and wherein

cach of said blades 1s flexibly resilient at 1ts tip such that

the resilient tips of said parallel blades impart a spring force

upon 1mpact with a golf ball,

said blades are oriented such that said spring force 1s an

impulse force at angle 0,

such that the impulse force creates over spin at a rate

corresponding to pure rolling,

10

15

20

25

30

35

40

45

6

and wherein such an arrangement of the parallel blades 1s
determined through implementation of equation

-1

&4+ﬂnw]

COsS ¥

® =tan

10. A golf putter head as set forth 1n claim 9 having a
coellicient of restitution that results 1n an impulse force which
creates over spin at a rate corresponding to pure rolling,

and wherein such coeflicient of restitution 1s determined

through material selection and blade geometry.

11. A golf putter head as set forth in claim 9 wherein said
plurality of blades 1s retained in a replaceable cartridge.

12. A method for manufacturing a golf putter head which
COmMprises:

imparting a positive loft angle to the putting face diverging

from vertical to the putter head base;
forming said putting face from a plurality of substantially
parallel blades, each of said blades contiguous with each
other and arraying said blades at a downward angle;

narrowing the width of each of said blades towards said
putting face and terminating in a narrow tip;

crafting said blades with tlexibly resilient tips such that the

resilient tips of said parallel blades impart a spring force
upon 1mpact with a golf ball, and

orienting said blades such that said spring force 1s an

impulse force at angle 0,

such that the impulse force creates over spin at a rate

corresponding to pure rolling,

and determining such an arrangement of the parallel blades

through 1implementation of equation

Ot [0 4 +sina
= tan

]ilU“.

COS &¥

13. A method for manufacturing a golf putter head as set
forth 1n claim 12 incorporating a coellicient of restitution that
results 1n an 1impulse force which creates over spin at a rate
corresponding to pure rolling,

and determining such coelficient of restitution through

material selection and blade geometry.

14. A method for manufacturing a golf putter head as set
forth 1n claim 12 wherein said plurality of blade 1s retained 1n
a replaceable cartridge.

G o e = x
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